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Temple University

Dental Physiology, D-277

Summer, 2010
Unit Examination  4
Drs. J.S. MARTIN & S.R. DRISKA.            
        June 4, 2010            

________________________________________________________________________

Name:_________________________                                                   
Directions:
PRINT and KEY IN your name and your 9 digit student number on the blue answer sheet, in the spaces provided.  This examination consists of 30 questions on 7 pages.  You have 55 minutes to complete it.  Blacken in the space on the answer sheet corresponding to your choice with a number 2 pencil, soft lead mechanical pencil or equivalent.  Be aware that, in some questions, a group of choices (for example: “all of the above”) may correctly fulfill the question.  If you must use an eraser on your blue answer sheet, do so NEATLY. When finished, turn in the blue answer sheet and keep the questions. A key will be posted shortly.  All EXAMINATIONS are given under the conditions stipulated by the Honor Board.
________________________________________________________________________
Select the one BEST choice.
Questions 1 – 3 ONLY:  An admitted patient becomes progressively more cyanotic.  On the attendings orders, a respiratory work-up is done.  The data are below:
	MEASURED VARIABLE
	PATIENT’S VALUE
	NORMAL RANGE

(Normalized for the patient)

	VC
	2.27 Liters
	4.3-5.2 Liters

	TLC
	3.02 Liters
	5.9-6.3 Liters

	FEV 1 second (FVC 1 second)
	3.072 Liters or 96 % of VC
	3.01-4.16 Liters or 70-80 % of VC

	COMPLIANCE Lung
	0.19 Liters/cm H2O
	0.19-0.22 Liters/cm H2O

	RESPIRATION RATE
	27 per minute
	10-16 per minute

	% Hb Saturation
	84 %
	>97 %

	PaO2
	58 mmHg
	>97 mmHg

	PAO2
	122 mmHg
	104 mmHg

	A-a Gradient (room air)
	64 mmHg
	<3-4 mmHg


Blood gasses (i.e. PaO2) did not improve following 15 minutes breathing pure O2.
1.
From these data you would conclude that the patient:
a. Is normal.

b. *Has a pathology which prevents normal aeration of the blood.
c. Has a pathology which results in increased lung compliance.
2.
The lack of improvement of blood gasses following breathing 100% O2 is indicative of:
a.
A restrictive lung pathology
b.
An obstructive lung pathology
c.
An intrapulmonary (Physiologic) shunt

d.
*An absolute shunt.
3.
The lower TLC & VC of this patient could be accounted for by a unilateral tension pneumothorax.
a.
*True 
b.
False
4. What tends to keep the alveoli from collapsing ?
a. Alveolar interdependence only.

b. The presence of surfactant only.
c. The presence of cartilage in the alveoli.

d. *Both the presence of surfactant & alveolar interdependence.

5. How will pulmonary gas exchange be affected if, due to left heart insufficiency, interstitial fluid begins to accumulate around the alveoli ?
a. Both gasses will be exchanged without any pathology.
b. Both gasses will continue to be diffusion limited in the gas exchange process.
c. *Gas transfer of O2 may become diffusion limited before CO2 becomes diffusion limited.
d. Gas transfer of CO2 may become diffusion limited before O2 becomes diffusion limited. 
Questions 6 - 7 ONLY:  Given the following data for an adult male patient just admitted into an emergency room feeling very light headed (dizzy).
	VARIABLE
	PATIENT’S VALUE
	NORMAL VALUE

	
	
	

	Hemoglobin Saturation
	99 %
	97% - 99%

	Respiration Rate
	29 per minute
	10-16 per minute

	Blood Pressure
	173/112
	120/80

	PaO2
	122 mmHg
	>97 mmHg

	PaCO2
	37 mmHg
	40 mmHg


The patient was issued an arrest warrant prior to when the dizziness occurred.
6. You would conclude that the patient:
a. *Is hyperventilating.

b. Is hypoventilating.

c. Has normal lung function.

d. Has normal blood gas values.

7. The respiration rate of 27 per minute may be indicative of:

a. Normal function.

b. *Increased psychologic stress activating the respiratory centers. 
c. An increase in lung compliance.

d. An increase in the work of breathing due to airway blockage.

8.
A patient has been diagnosed as having overdosed on narcotics to the point that the patient’s central respiratory centers have been severely depressed.  But the patient is still breathing.  The reason the patient is still breathing is because:
a.
*The apneustic centers are receiving stimulation from the carotid and aortic bodies (they are stimulated by a PaO2 at or below 60 mmHg).

b.
The pneumotaxic centers determine the basic respiratory rhythm and cannot be depressed.

c.
The PSR (Pulmonary Stretch Receptors) afferents of the airways are still active.

d.
Lung expansion stimulates the central chemoreceptors to inhale.
9. Under what condition would the P50 of hemoglobin decrease from normal ?
a. *Hyperventilation.

b. Hypoventilation.

c. Excess 2,3 DiPG in the erythrocytes.

d. A febrile state (core body temperature > 37.5 oC)

e. All of the above are correct.
10. Which of the following is the most important determinant for PVR ?
a. Lung volume.

b. Gravity.

c. Slowly adapting PSR’s

d. *PAO2.

e. PaO2.

11. Which one of the following choices is true concerning a physically fit person who is jogging at sea level.? 
a. The PvCO2 of the venous return (venal cava) is lower than normal.
b. The PvO2 of the venous return (vena cava) is higher than normal.
c. Only the PaO2 is normal.
d. Only the PaCO2 is normal.

e. *The PaO2 and the PaCO2 are both normal  
12. Would the FRC in a patient who is diagnosed as having COPD (primarily emphysema) change from normal ?  If so, than why ?
a. There would be no change from normal FRC.

b. FRC would decrease because lung compliance would decrease.
c. *FRC would increase because of increased lung compliance.
d. Altering lung compliance has no effect on FRC, only chest wall compliance is significant.
13. Which of the following is correct regarding the independent portion of the lung in a normal, upright individual ? 
a. *Blood flow is less than blood flow at the dependent portion of the lung.

b. Ventilation is greater than at the dependent portion of the lung.

c. The 
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 ratio is lower than that at the dependent portion of the lung.

d. PaCO2 would be lower than that at the dependent portion of the lung.

14. A patient has severe anemia (hematocrit of 23).  Is it possible that the lack of adequate numbers of erythrocytes can affect the CO2  carrying capacity of blood ?
a. *Yes

b. No
15. In the pulmonary circulation (i.e. in the lungs):

a. The Bohr effect acts to release more O2 to the alveoli.

b. The Haldane effect results in CO2 being bound by Hb.

c. *The Hamburger shift is reversed, allowing Cl- to exit the erythrocyte.

d. The P50 of hemoglobin would increase.
16.
Which set of Starling forces will result in the highest GFR, all other things being equal?

a.
PGC = 50 mmHg, PBS = 10 mmHg, (GC = 30 mmHg, (BS = 0 mmHg

b.
*PGC = 45 mmHg, PBS = 10 mmHg, (GC = 20 mmHg, (BS = 0 mmHg

c.
PGC = 55 mmHg, PBS = 14 mmHg, (GC = 35 mmHg, (BS = 0 mmHg

d.
PGC = 38 mmHg, PBS = 8 mmHg, (GC = 25 mmHg, (BS = 0 mmHg

17.
One of your patients is taking a prescription natriuretic (diuretic) that blocks Na+ reabsorption by the thick ascending limb of the loop of Henle, but he tells you that he hates the taste of the potassium supplements his doctor prescribed with the diuretic. So he doesn’t take them. This man’s poor compliance with his doctor’s instructions is most likely to cause which simple acid-base disturbance? 

a.
metabolic acidosis with a high anion gap 

b.
metabolic acidosis with a normal anion gap 

c.
acute respiratory alkalosis

d.
chronic respiratory alkalosis

e.
*metabolic alkalosis 

18.
A 60 year old woman has been hospitalized and the H+ concentration of her arterial plasma is found to be 55 nM, but her anion gap is normal.  Which simple acid-base disturbance could explain these symptoms?

a.
metabolic acidosis caused by diabetic ketoacidosis 

b.
*metabolic acidosis caused by prolonged diarrhea 

c.
metabolic acidosis caused by methanol or ethylene glycol ingestion  

d.
metabolic alkalosis 

19.
When an anxious patient of yours hyperventilates as you prepare to inject a local anesthetic, the acid-base disturbance that is most likely to suddenly appear is: 

a.
acute respiratory acidosis 

b.
chronic respiratory acidosis 

c.
*acute respiratory alkalosis  

d.
chronic respiratory alkalosis 

20.
When fixed acids are produced by metabolism and then buffered by bicarbonate ions, it causes: 

a.
the plasma bicarbonate concentration to increase 

b.
*the plasma bicarbonate concentration to decrease 

c.
no change in the plasma bicarbonate concentration 

21.
Which correctly describes how the kidneys regulate the amount of Na+ in the body?

a.
*Na+ is filtered but not secreted, and the fine control of Na+ content is achieved by regulating the renal reabsorption of Na+. 

b.
Na+ is filtered and reabsorbed, but the fine control of Na+ content is achieved by renal secretion of Na+. 

c.
Na+ is not secreted and the renal reabsorption of Na+ is constant; therefore the glomerular filtration of Na+ is regulated to achieve balance. 

d.
Na+ is filtered but not secreted, and the reabsorption of Na+ occurs at a constant rate, so the amount of Na+ lost by sweating is regulated to achieve the fine control of Na+ content.

22.
Which segment of the nephron normally reabsorbs about 25% of the filtered load of Na+ by an electroneutral Na+, K+, 2 Cl- cotransporter that can be blocked by furosemide?

a.
the proximal tubule 

b.
the thin descending limb of the loop of Henle  

c.
*the thick ascending limb of the loop of Henle  

d.
the distal convoluted tubule 

e.
the collecting tubules and collecting ducts 

23.
Which segment of the nephron normally reabsorbs about 15-20% of the water that was filtered into the tubules?

a.
the proximal tubule 

b.
*the thin descending limb of the loop of Henle  

c.
the thin ascending limb of the loop of Henle  

d.
the thick ascending limb of the loop of Henle  

e.
the distal convoluted tubule 

24.
When the Na+ reabsorption by these epithelial cells increases, there is a simultaneous increase of their secretion of K+ to the tubular fluid. These cells are:

a.
proximal tubule epithelial cells 

b.
thin descending limb epithelial cells 

c.
thick ascending limb epithelial cells 

d.
type A intercalated cells ((-intercalated cells) in the collecting ducts 

e.
*principal cells in the collecting ducts 

25.
The plasma volume of a 120 kg (264 pound) man should be about:

a.
  4 liters 

b.
  *6 liters 

c.
13.2 liters

d.
18 liters 

e.
24 liters 

26.
What is the H+ concentration of a sample of arterial plasma whose bicarbonate concentration is 28 mM and whose PCO2 is 75 mmHg?

a.
  9 nM (nanomolar) 

b.
28 nM (nanomolar) 

c.
40 nM (nanomolar) 

d.
*64 nM (nanomolar) 

e.
75 nM (nanomolar) 

27.
In a recent quiz question a patient had a plasma glucose concentration of 300 mg/dL (3.0 mg/ml), a urine flow rate of 2.5 ml/min, and a glucose concentration of 20 mg/ml in his urine. The patient’s glucose clearance under these conditions would be :
a.
    0 ml/min 

b.
  *16.7 ml/min 

c.
  37.5 ml/min 

d.
    50 ml/min 

e.
  150 ml/min 

28.
Which of these is a stimulus for the secretion of ADH (anti-diuretic hormone)?

a.
*high plasma osmolarity 

b.
drinking alcoholic beverages 

c.
high blood pressure and/or high blood volume 

d.
angiotensin-I 

e.
angiotensin-II 

29.
Urea is a waste product that the kidneys excrete, but it also has a useful role in kidney function.  Which describes a useful role for urea?

a.
A urea/glucose exchanger provides the energy to allow us to reabsorb all the glucose that is filtered into the kidney tubules. 

b.
Urea is the most important titratable acid and it binds H+ ions in the tubular fluid and allows us to excrete large amounts of acid in our urine. 

c.
*Urea is a major reason for the high osmolarity in the medullary interstitial fluid and this allows us to conserve water by excreting a small volume of concentrated urine.  

d.
The oncotic pressure of plasma is due to urea, and this prevents the glomerular filtration rate from being too high.

30.
A man works all day outside in hot, humid weather and sweats a large amount. He drinks enough pure water to completely replace the water he lost in the sweat, but he doesn’t replace any of salt he lost in the sweat. What effect will this have on his body fluid volumes?

a.
*The volume of his ICF will increase and the volume of his ECF will decrease. 

b.
The volume of his ECF will increase and the volume of his ICF will decrease. 

c.
The volumes of both his ECF and ICF will increase. 

d.
The volumes of both his ECF and ICF will decrease. 
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